C. With the application of an external electric potential, the
valence electrons are encouraged to move from vacancy to
vacancy in a direction toward the positive side of the
external potential.  It should be noted that a valence elec-
tron creates a hole when it moves on to fill an adjacent
hole, so that the number of holes is constant and deter-
rmined by the number of acceptor impurity atoms present in
the lattice.  As valence electrons are drifting, the holes
are drifting toward the negative terminal of the external
potential.  Within the extrinsic range of temperatures, at
which intrinsic conduction is negligible, the significant
portion of conduction occurs by this hole current in the
P-type semiconductor.  Actually, the major cariers of charge
in this material are positive, hence the term P-type
semiconductor.

VI. Some electrical properties of semiconductor materials
A.  Resistivity

1.  The electric resistance of a piece of material depends
on its atomic structure; on the material length; and on
its cross-sectional area.  Resistance can be expressed
mathematically as:

R = PL
A

where R, L, and A are resistance, length, and cross-
sectional area, respectively, and P is the resistivity
(specific resistance) of the material.  The reciprocal
of resistivity is conductivity.  Resistivity is a
measure of the degree that a material opposes the flow
of electric current, and conductivity is the degree that
a material allows current to flow.  A material which
exhibits a high opposition to current flow is said to
have a high resistivity.  The same material could also
be said to have a low conductivity.

2.  The manner in which a semiconductor device behaves in an
electronic circuit depends greatly on its resistivity,
which can be controlled over a wide range.  The value of
resistivity (or conductivity) of a semiconductor depends
on:  the charge on each carrier; the concentration of
current carriers (holes and electrons); and the carrier
mobility (ease with which carriers may be moved).

3.  The charge on a hole is always +1 and the charge on a
free electron is -1.  These values cannot be changed.
Thus, carrier concentration and carrier mobility are the
properties that may be changed to alter resistivity.  In
general, it is desirable to make carrier mobility as
high as possible.  This leaves carrier concentration as
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